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TRACING MIGRATION AND SOCIAL STRATIFICATION IN SUBADULTS AT THE
ARCHAEOLOGICAL SITE OF CONVENTO: A PRELIMINARY STRONTIUM ISOTOPIC
ANALYSIS
Chairperson : Dr. Meradeth Snow
Both in bioarchaeological and forensic spheres, the focus of research on skeletal remains of
children lay regrettably neglected until the 1990’s. At which time the importance of subadult remains in
understanding past peoples and our own bodies began to surface.
This investigation relies solely on the study of subadults in an effort to understand the formative
Viejo Period in the Casas Grandes region of Mexico’s history through the lens of mobility and social
stratification. Five subadults from the archaeological site of Convento and sixteen subadults from the
archaeological site of Paquimé representing the succeeding Medio period with bone and tooth samples
were chosen for this study and sent to the University of Utah for strontium isotopic analysis.
These analyses were conducted with four postulated hypotheses in mind. (1) As nonlocal adults
increase in frequency in the Casas Grandes archaeological samples, subadults will exhibit correlating non
local representation. (2) Non-locals represented in the sample will have simpler (less rich) grave goods
compared to local counterparts. (3) The Paquimé comparative sample will yield higher frequencies of
non-locals than the focal Convento samples. (4) All of the above hypotheses will be rejected and there
will be no differentiation between groups if there are subadults represented at all.
The results of this investigation supported hypotheses three and four in that no nonlocal subadults
were represented in the Convento sample (4), which by default meant that Paquimé indeed holds higher
frequencies of subadults comparatively (3).
For future investigations a larger sample size representing the Convento site and Viejo period as a
whole is imperative, along with further investigation into potential trace elements that could indicate
potential sample contamination when bone is used over tooth enamel.
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Chapter 1: INTRODUCTION
The archaeological site of Convento in the Casas Grandes region of Mexico provides the
clearest glimpse into an era of Greater Southwest history from AD 700-1250 known as the Viejo
Period. While this site may provide the “clearest” glimpse, the Viejo period as a whole is still
shrouded in mystery in terms of its social organization through time and how it transitioned into
the succeeding Medio period (1250-1450). This thesis seeks to unveil the beginnings of social
stratification and migration around the site of Convento to better understand this transition from
the Viejo period to the Medio period through the lens of the subadults who lived there.
THEORETICAL FRAMEWORK:
Before moving forward in this investigation examining differences in subadult locals and
non locals at Convento, it becomes imperative to define locals/non locals, subadults themselves,
and what qualifies as a grave good to understand the theoretical framework of this study.
Subadults:
Subadults as defined in this investigation include individuals below the age of 18 as
indicated by the burial list utilized where “Young Adults” are defined as age 18-35. The
definition of subadult/children/juveniles in bioarchaeology is one that lacks full consensus and
different investigations will define this time period differently (Hotaling, 2021). Defining
subadults in a population also presents the issue of what society the subadults belonged to
considered an adult or a child in a social context. For the sake of this investigation and for
consistency however, the classifications presented as a result of bioarchaeological analysis of the
remains of the individuals (from Di Peso, 1974) will be utilized to determine subadult status.
1

Locality Status:
The locals in this study are defined by the strontium isotope signatures (as referenced
from Offenbecker, 2018) of individuals relative to their exhumation location. If an individual is
from the Convento site and exhibits Sr signatures consistent within one standard deviation of the
established Convento signatures mean, they would be considered a local. If this individual was
found in Convento but exhibited signatures outside of these standard deviations, they would be
considered non local.
Grave Goods:
Grave goods for the sake of this investigation relate to any artifacts associated with the
burial of a specific individual. In the Convento sample, four out of six individuals have
associated marine shell goods or a mix of shell goods and ceramics, one individual has an
associated plainware sherd, and one individual has no associated grave goods. In terms of
“richness” of grave goods represented in this sample, imported, non local goods such as marine
shell beads and jewelry have the highest value considering the time and resources expended to
obtain them (Offenbecker, 2018, Carr ,1995). Following these items is ceramics incorporated
with shell goods and then ceramics represented without any other grave goods.
In this investigation the research goals are accomplished through strontium isotopic
analyses of twenty-one subadults (five from Convento and sixteen from a Medio period site
called Paquimé). While all of the secrets regarding this transition cannot be solved in the course
of one thesis, this preliminary investigation is meant to serve as a stepping stone for these
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inquiries and for my doctoral research further investigating Viejo period subadults. To address
the research goals of this investigation, three hypotheses have been developed as follows.
HYPOTHESES:
Hypothesis 1: As nonlocal adults begin to increase in the Casas Grandes archaeological samples
(as indicated by strontium isotope signatures), subadults will exhibit correlating non-local
origins. While extensive isotopic examination of Paquimé sample adults and some Convento
adults has been conducted, focus on the subadult population has been neglected. It is believed
that the ratio of non locals to locals in the subadult population will mirror what is seen in studies
examining their adult counterparts.
Hypothesis 2: Non locals represented in the sample will have simpler (less rich) grave goods
compared to local counterparts. As such, individual CO-25 (Convento site- Individual 25) is
most likely to exhibit non local signatures in this sample considering they are the only individual
among the Convento sample without grave goods. While the grave goods associated with Viejo
period burials are considered largely homogenous (Di Peso et al, 1974), there are local
individuals that have been buried with imported shell artifacts potentially indicating the
beginnings of social stratification/differentiation (Snow and Summers, 2021). Following the
mortuary patterns of Paquimé burials among locals versus non locals, locals will be buried with
the goods of higher richness compared to non local counterparts. (Offenbecker, 2018,
McConnan, 2021, Casserino, 2009)
Hypothesis 3: Paquimé comparative samples will yield higher frequencies of non locals than the
focal Convento samples. While the previously mentioned isotopic study utilizing Convento
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samples exhibited a definite presence of at least one non local individual, the Medio period
Paquimé is known to have experienced higher levels of trade and cultural exchange (further
discussed in chapter 2) resulting in higher representation of non locals in the burial assemblage.
Subadult non local representation is expected to yield the same results as the adult findings.
Hypothesis 4: While the aforementioned evidence would predict against this hypothesis, the
absence of non locals is a possibility that would indicate the migration of subadults followed
different patterns than their adult counterparts introducing the possibility of forced migration of
adults/other possibilities or that the sample size simply needs to be expanded.
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Chapter 2: LITERATURE REVIEW
This section is comprised of a brief overview of literature regarding excavations in the
Casas Grandes Archaeological Zone (CGAZ), contextual information relevant to the remains
from Convento and Paquimé for this investigation, literature regarding the relationship between
mortuary culture and social stratification as utilized in this investigation, and a brief history of
isotopic methods and their introduction into archaeological spheres.
Section 1: Convento in Context
The story of our current understanding of the Convento site and Viejo period begins in
1958 with the first excavations conducted by the collaborative Joint Casas Grandes Expedition
(JCGE) between the Amerind Foundation (Dragoon, AZ) and Mexico’s Instituto Nacional de
Antropología de Historia (INAH). (Di Peso, 1974 A). Throughout preemptive survey efforts,
several sites were noted and exploratory pits dug, revealing several phases of occupation in the
Casas Grandes Archaeological Zone and diagnostic cultural features for each occupation.
Excavations continued for the next three years until September of 1961 when they concluded to
further process the collected artifacts and remains. From 1961 until 1963 the artifacts and
remains were carefully analyzed and completely cataloged by an expansive team hired by the
Amerind Foundation. Following these analyses, all of the “hard data” and interpretations were
compiled into an eight volume series in 1963 by Charles Di Peso, director of the project, and
colleagues.
The volume of primary focus for this investigation is the eighth volume that details the
findings of the burials, and their interpretations. This volume’s discussion of the remains is
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prefaced by noting the heavily fragmented nature of the skeletal remains–a point that should be
kept in mind when discussing the remains. Individuals were also given sample names upon
excavation typically following the notation style of : burial number-unit number. Ex: “8-14” is
burial number 8 from the 14th excavation unit at Paquimé. In the Convento sample individuals
follow the notation of “CO (for Convento) - burial number”.
Beginning with the remains from the Convento site (three other sites were examined, but
none yielded the depth of information that the Convento site did), Di Peso and his team quickly
realized during excavations that they were not looking at the remnants from a singular
occupation, but rather determined there to be three phases of occupation at the site. The three
phases composing the Viejo period defined from oldest occupation to most recent were the
Convento phase, Pilon phase, and Perros Bravos. The phases were characterized by diagnostic
patterns in architecture (houses were homogenous in nature, but varied slightly across phases),
material culture (primarily ceramics), and mortuary patterns for the 76 individuals recovered
from burial pits.
Regarding the mortuary patterns for the Convento phase individuals (n=12), only one
burial type was present with burials consisting of single interments of articulated individuals in a
flexed position on their side with funeral furniture as potential grave goods. In the Pilon phase
(n=25) a more elaborate burial program is seen, with four burial types presented. Burial types
included single articulated burials in sterile soil, single articulated burials in the remnants of
older settlements, multiple interments in burials in sterile soil, and multiple interments in the
remnants of older settlements. In all of these subtypes, remains were articulated in a flexed
position. The Perros Bravos phase (n=39) introduces yet more change to the burial program with
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the introduction of secondary burials (exhumation and reburial), more grave goods with
subadults, and a general trend of burial pit concentration in plazas. Following the designation of
the remains into the different chronological phases, the team also noted a few general trends for
the individuals themselves after examining the remains:
1. Subadult mortality compared to adult counterparts was generally high.
2. A noticeable increase in subadult mortality (infants to adolescents) was noted from the
Convento phase through the Pilon phase, but this trend leveled off during the Perros Bravos
phase.
3. Infant mortality (outside of subadults as a whole) was not only high, but steadily
increased through time.
4. The adults who were represented in the burial assemblage seldom reached old age, past
middle adulthood.
5. As time went on, females typically had higher ages at death compared to males.
Based on the mortuary findings, material culture, and other data, the longstanding theory
of life during the early Viejo period is one of a more sedentary existence without much
interaction with surrounding areas in terms of material/ideological exchange and without
pronounced social stratification. Ideas about Viejo life were reconsidered, however, following
the new excavations undertaken by the team in the Proyecto Arqueologico Chihuahua (PAC) in
1990 (Kelley et al, 2012). Across thirteen excavation seasons from 1990 to 2010, this team
examined more Viejo period sites and conducted further analyses with the hopes of demystifying
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life during the Viejo period. Their findings agreed with those made by the JCGE for the most
part, but there were new findings as well. Like the JCGE findings, the PAC team agreed that the
sites were sedentary occupations with less variation in terms of social stratification, material
culture, and trade for at least the first phase of the Viejo Period (Convento). Later in the time
period, however, they found that there was potential evidence for limited trade and hierarchical
structure in an infant burial from the Ch-254 unit at the Calderon site. They also clarified much
of the problematic carbon dates provided thirty years earlier by Di Peso’s team by running over
100 carbon samples for testing. Even with these recent inquiries spanning two decades though,
there is still much information left to be deciphered in regard to Viejo period history and life.
While the primary time period of inquiry for this study is the Viejo period, individuals
from the following Medio period (1250-1450 AD) have been included for testing as a
comparative sample, and as such call for contextual background like their Viejo counterpart.
Compared to the Viejo period, there is much less ambiguity regarding the lives of the occupants
of Medio period sites. The most well known of these sites is that of Paquimé and is where the
samples in this investigation are from. Famous for its abundant examples of monumental
architecture, material culture, and varied mortuary culture, Paquimé is not in short supply of
characteristics that separate it from its preceding time period. In regard to monumental
architecture, structures such as ball courts, plazas, and mounds associated with rituals are present
(Di Peso 1974, A). The material culture consisted of a plethora of diagnostic ceramic designs and
foreign trade goods such as beads, marine shells, and minerals. Perhaps most notable however is
the drastic change in mortuary culture which has caught academic inquiry for decades. Di Peso
outlines an increase in burial types to twelve distinct typologies with many being further divided
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into subtypes (See figure 1). The overall number of people exhumed from the burials also
expands the previously described Convento assemblage with 576 total individuals. Through this
assemblage Di Peso was able to determine that in this time period, not only had the burials
themselves changed, but changes in social organization was apparent with the bones through the
discovery of victims of cannibalism, ritual violence, secondary interments of individuals, and the
discovery of random remains that did not have an associated burial program/grave goods at all.

Figure 2: Map depicting location of Convento, Paquimé, and other contemporary sites
(From Offenbecker, 2018)
Section 2: Social Stratification in Mortuary Cultures
“Death, treatment of the body, and burial are social events and processes in which any
number of choices or broader lived institutions can affect the material record archaeologists
encounter” (Quinn, Beck, 2016). The distinct cultures previously discussed that were present
9

during the Viejo and Medio periods provide a unique glimpse into the concept of how changes in
living culture can be seen in the dead left behind and vice versa. For example, during the Viejo
period it is noted that burial programs were largely homogenous with little to distinguish one
burial from another in terms of grave goods or positioning of the remains (Di Peso, 1974 B).
During the Medio period, not only was body positioning and associated grave goods more
heterogenous, but entirely novel forms of interment and rituals developed such as ritual sacrifices
and instances of cannibalism (Casserino, 2009) (Offenbecker, 2018). While these might seem
like obvious signs of differences in hierarchical systems differences between these societies, it is
imperative to understand how these indicate differences in social organization and not just intersite variation in the present mortuary assemblage. As referenced by Offenbecker (2018),
differences in hierarchical groups can be visualized by mortuary assemblages, however if
differences are limited, these conclusions cannot be deduced. Kamp (1998) and Rakita (2001)
state moderate differences in assemblages could indicate intra-societal competition (indicative of
stratification) but the problem lies with discerning if differences are due to hierarchical
differences among the living, or with the interred individual being examined. The importance of
keeping in mind that mortuary practices are not a unidimensional factor in examining cultural
traits (specifically social organization) is also highlighted in a Casas Grandes context by
Ravesloot (1988), who states that even in the examination of just one time period (Medio),
concrete conclusions could not be reached on mortuary data alone. Due to these limitations, for
this investigation mortuary data will be paired with aDNA (ancient DNA) sex determination data
and isotopic data to create a more multidimensional picture of social organization in the Viejo
period.
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Section 3: Subadults in Bioarchaeology
Considering the focal aspect of this investigation is the examination of isotopic signatures
and information related to subadults in a bioarchaeological sample, a brief look into the
importance of subadult representation in bioarchaeological literature is called for. Mays et al
(2017) presents a brief, yet impactful article on proper representation of subadults in
bioarchaeological literature and how it was severely lacking until the 1990’s. They describe the
potential juvenile remains have on anthropological investigations in giving a child’s perspective
on life at a given site.
One such area of potential is that of dietary studies in children. By examining the diets of
children (primarily through isotopic studies), anthropologists can determine the age at which
children are weaning and any general subsistence patterns of young children that can then be
compared to their adult counterparts. These pieces of information can then give insight into
potential health problems experienced by children, such as malnutrition or infectious disease that
could explain the mortality rates among the subadult population.
Another particularly relevant aspect of subadult foci in investigations is the analysis of
trauma/violence in these vulnerable populations. By identifying any perceivable patterns in
trauma or violence in subadults, one can gain insight into how children themselves may have
perceived in their own society - an insight particularly useful for this investigation where societal
organization is less than clear.
Information regarding potential violence/trauma can also be paired with archaeological
data associated with the remains. Grave goods can give insight into how deaths of children are
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perceived and processed in a society compared to their adult counterparts. In societies with high
infant/juvenile mortality rates, these mortuary rituals may differ from what is seen in contexts
where mortality rates are lower.
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Section 4: A Brief History of Isotopic Analysis
Contrary to the archaeological applications of isotopic analyses that are currently a hot
research topic in the field, isotopic analyses were originally designed and developed for
geochemical and biological applications. It wasn’t until 1978 with Vogel and Van der Merwe
that stable isotope analyses were utilized in an attempt to reconstruct the paleodiets of past
civilizations. The first element utilized in anthropological spheres was Carbon by the pair who
presented the findings of the fixation of carbon by C3 versus C4 plants. From the late 1970’s into
the 1980’s, Nitrogen became the next element of focus with investigations examining trophic
level variations presented by nitrogen analyses (Katzenberg 2018). Once methods regarding
paleodiet had been established, anthropologists then turned to Oxygen and Strontium isotopic
studies to examine migration and mobility.
There are four stable “forms” or isotopes of strontium: 84Sr, 86Sr, 87Sr, and 88Sr. The two
isotopes primarily utilized for migration studies are 86Sr and 87Sr. Strontium analyses work on
the principle of identifying strontium “signatures” from bedrock. 87Sr forms from the radioactive
decay of rubidium, which has a direct relevance to mobility studies because bedrock will hold
variation in rubidium, which in turn leads to variation in Rb/Sr ratios creating geographic
“signatures” of Sr ratios. To create accurate pictures of these strontium levels, the 87Sr level is
divided by 86Sr which maintains a consistent abundance relative to 87Sr in rocks. Humans intake
this strontium via water and plant sources and it becomes incorporated into the skeleton and
tooth enamel (while teeth are actively forming).

13

These strontium ratios in the bones and teeth provide different views into an individual's
movement doing their life. Teeth give information regarding specific time frames during which
the enamel is forming. Individual teeth form at highly consistent and predictable rates, so by
examining the strontium ratios within the enamel of different teeth, one can see what strontium
signature has been incorporated into the hydroxyapatite during that specific time of their life
when the tooth was forming. The bones on the other hand will reflect strontium ratios more
representative of the diet they were consuming around the time of death because of the constant
bone remodeling processes at work in the human body. It should also be known that bone
samples being analyzed for strontium ratios are more likely to become contaminated/diagenically
altered than enamel samples because of the comparatively lower concentration of hydroxyapatite
crystals in bone which allows for elemental substitutions (Ca, P) (Katzenberg 2018).
Along with potential contamination of samples, a vital factor that has been examined in
isotopic studies is the issue of fractionation and diagenesis (any “non-biological processes that
alter composition by physical contamination and by chemical reactions” Katzenberg 2018). Any
alteration to isotopic ratios that would skew results must be noted and acknowledged, but
fortunately strontium doesn’t fractionate “under normal biological conditions” (Ericson 1985)
and enamel samples in particular are resistant to diagenesis due to the tight crystalline structure
of the hydroxyapatite. Appropriate levels of not only strontium, but many other trace elements in
archaeological and modern samples has been outlined by Kamenov et al (2018) and can indicate
if diagenic processes have in fact altered your sample.
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Section 5: Isotopic analysis in the Casas Grandes Region
This investigation is far from the first isotopic study of the Casas Grandes Region. As
previously mentioned, one investigation that particularly inspired this project is Dr. Adrianne
Offenbecker’s dissertation “Geographic Origins, Status, and Identity at Paquime, Northwest
Chihuahua, Mexico” (2018). She investigates migration into Paquimé through isotopic analyses
(with faunal samples serving as reference samples), contextual mortuary information, burial
location, and bioarchaeological analysis of individuals. She found that 87% of Paquimé residents
were local to the Casas Grandes region while 92% of the Convento sample she utilized came
from the Casas Grandes region. Considering the amount of known trade and nonlocal interaction
that occurred in Paquimé this close percentage may seem surprising, but the limited nature of the
Convento sample and representation of extra regional non locals in the Paquimé sample that are
not represented in the Convento sample should be acknowledged. Her results ultimately
determined that social stratification in Paquimé was biased against non locals who were often the
victims of ritual violence and that this social stratification/organization likely developed from
internal developments. Strontium geographic signatures utilized from this dissertation used in
this investigation can be found in Appendix A.
Another isotopic study focused on the Casas Grandes is that of Dr. Courtney McConnan
Borstad’s dissertation Diet and Dietary Variation at Prehistoric Casas Grandes, Mexico (2021).
A major finding of Borstad’s pertains to the major difference in Viejo period hydrogen isotopes
compared to Medio period individuals that they posit to irrigation practices. Ultimately their
study serves as perfect example of how isotopic analyses can not be studied from a unidirectional
15

standpoint, but rather with consideration of several other avenues of evidence such as diet, age,
and social status to name a few that have been mentioned in all of these studies.
Other investigations have also served to examine several other avenues of Casas Grandes
culture such as the origins of macaw species (Schwartz et al, 2021) found in Medio period
settlements and migrations of groups such as the Mimbres people into the area (Seltzer-Rogers,
2021) and there is likely to be many more to come as more information regarding the previous
occupations of this region come to light
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Chapter 3: MATERIALS AND METHODS
Sample Selection:
Individuals to be included in the study sample were chosen at random from the
bone/tooth inventory available at the Snow Laboratory at the University of Montana. The only
criteria required to be included in the sample was the exclusion from other strontium isotope
studies and to be classified as a subadult as indicated by age estimations lower than age eighteen
to twenty included in the “Final Casas Grandes Burial Analyses List 1” derived from Di Peso’s
Libro 8. Other contextual information such as included grave goods was also obtained from this
list while information regarding biological sex was obtained from molecular aDNA (ancient
DNA) analyses conducted by Lacy Hazelwood of the University of Montana. The complete
sample list with contextual information is displayed below (Table 1). Table 2 details the specific
grave goods included in the Convento sample with the ceramics in column one considered less
complex grave goods than the shell goods in column two.
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Table 1: Complete sample list with individuals from Convento highlighted, individuals
with grave goods associated with them are present are marked with an “x”

Table 2: Grave goods included within the Convento Sample
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Methods and Instrumentation:
Once samples had been selected for analysis, bone and tooth fragments were collected
from the remains and prepared for transport to the University of Utah’s ICP-MS Metals and
Strontium Isotope Facility for analysis. Remains were first brought into the University of
Montana Snow Lab’s DNA drill room to maintain sterile environmental conditions during the
sample preparation. All equipment utilized during this process was removed either directly from
a Fisher Scientific UV Crosslinker (FB-UXL-1000) after completing a UV cycle or sterilized and
treated with DNA AWAY before use. In many cases where bone was the analytical material, the
bones were already heavily fragmented and small fragments were simply removed and moved to
sterile 2mL plastic tubes. In cases where the bones or teeth were not in a fragmented state, pieces
of bone were broken off using tweezers, and teeth were broken using a hammer to obtain
samples of appropriate sizes after noting what tooth was being broken for future reference. Once
teeth were properly labeled and packaged for transport, they were sent to the University of
Utah’s facilities.
The testing that took place at the University of Utah consisted of inductively coupled
plasma mass spectrometry (ICP-MS) following sample preparation by laser ablation. Laser
ablation entails directing a small laser at the surface of bone or tooth samples and creating an
aerosol of the particles to be used in the Thermo-Fisher Scientific Neptune MC-ICP-MS for
analysis. The aerosol sample is introduced to the ICP via Argon gas. The plasma acts as a
medium to ionize the sample so the elemental masses can be detected and quantified. Once the
elements are ionized, they are pushed through a high vacuum chamber to be directed towards the
magnetic sector where the mass analysis takes place. Once the mass analysis has taken place and
elements are separated by them, Faraday cups are used to "catch” ions, resulting in elemental
19

ratios. The reference material utilized by the University of Utah is the USGS MACS-3 composed
of synthetic carbonate pellets (Weber et al, 2017)
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Chapter 4: RESULTS
Raw data received from the University of Utah can be seen in Appendix A. No subadults
from either site exhibited non local strontium isotope signatures. Due to failure to support the
presented hypotheses establishing the presence of non local subadults at Convento, statistical
correlative comparisons between contextual information and locality status could not be
conducted. The local mean for Convento strontium isotope ratios is 0.70726 with a standard
deviation of 0.00035 (Figure 4) while the Paquimé local mean is 0.70729 with a standard
deviation of 0.00059. One standard deviation was utilized versus the traditional two standard
deviations due to how similar “local” ranges are between comparative sites. All but two
individuals from this study fell within one standard deviation of the local signatures for each site.
The individuals that deviated from this range (48-6 and 56-13) still fell closer to local site
parameters than comparative site ranges from nearby locales presented by Offenbecker (2018).
Overall Convento individuals as a whole present a much tighter range of isotopic signatures
(within 0.00023) compared to the Paquimé sample that had a within group range of 0.00088.

21

Table 3 : Results with Convento samples highlighted in yellow and Paquimé samples in
green.

These individuals present a need to garner not only a larger sample size to reevaluate
these hypotheses, but utilize additional isotopes such as oxygen in analysis as well to further
determine where the individuals with less clear strontium isotope ratios originated from.
Along with 87Sr/86Sr ratios, numerous other trace element analyses were included in the
results panel with evidence of diagenic alteration to some samples which are discussed below.
Specifically, the iron levels of nearly all individuals represented by bone samples rather than
tooth enamel fall far above accepted thresholds (MTC = 143) presented by Karmonov et al
(2018) (Table 7) indicating diagenic processes in place, though the extent of which (or if this
diagenic alteration affected strontium isotopic locality status determination) cannot be quantified.
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Chapter 5: DISCUSSION
Overall, among the remains of the individuals from the Convento sample, all presented
local strontium signatures failing to reject the fourth (null) hypothesis. All strontium signatures
fell into a very tight range well within Offenbecker’s (2018) established standard deviations for
Convento samples. While there was variation among the associated burial goods with each
individual (4/6 individuals with marine shell goods or a mix of shell goods with ceramics, one
with a plainware ceramic only, and one individual without any grave goods) without a nonlocal
group represented and incomplete biological sex information, definitive conclusions into how
contextual information can be interpreted in regard to social stratification and migration cannot
be drawn.

Figure 3: Convento Strontium isotope results
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Figure 4: Convento strontium isotope ratios for this investigation and Offenbecker
(2018). Offenbecker’s sample is represented by the orange bars.
Among the samples from Paquimé, while there was more signature variance observed
among the remains (two individuals falling outside of local standard deviation but fitting more
into local signatures than non local ones), all remains still fell within minimum and maximum
ranges for Paquimé samples. The same limitations such as the size of the sample, and lack of
other isotopes such as Oxygen, specifically associated with mobility that were apparent with the
Convento sample were applicable to the Paquimé samples in this scenario.
Interestingly enough, the aspect of the data that yielded the most unexpected results were
the trace elements included in the general results panel. Trace elements Mg (one individual), Ca
(one individual), Mn, Fe, Cu, Ce, and Pb, exhibited detection levels past the maximum accepted
following Karmonov et al’s (2018) maximum threshold concentration (MTC). This indicates
diagenic alteration that can compromise the isotopic results into presenting levels that are not
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truly representative of “in vivo” levels for these individuals. While the strontium levels for all
samples fell within the established MTCs, initially verifying their utilization for determining
locality status, the iron levels exceeding the MTCs of nearly all bone samples indicated
“precipitation of Fe3+ and Mn4+ oxyhydroxides during the post-mortem interval” (Karmonov et
al, 2018)
Table 4: Iron cation precipitation in bone samples (orange) with the bone sample containing
acceptable iron concentration in green

While strontium levels appear to have remained unaffected and quantifying any
diagenesis due to iron contamination in the context of these remains would not be
straightforward, the possibility of the iron altered samples affecting the strontium outputs and
thus locality status should not be ignored especially keeping the more isotopically unclear
individuals in consideration.
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Chapter 6: FUTURE DIRECTIONS
While the results of this investigation may not have followed the trajectory originally
predicted, the potential for examining subadults in an isotopic sphere to better understand the
Viejo period remains a very necessary avenue for further investigation. This potential is not
limited to these individuals alone in this context either, but rather subadults across all
archaeological sites that have been neglected thus far. Improvements to be made for subsequent
studies include the utilization of primarily if not only tooth enamel samples to remove any
ambiguities in strontium signals regarding potential diagenesis/contamination. Further
improvement entails the utilization of a much larger sample size. The current sample was limited
to the remains accessible at the University of Montana, but more samples will hopefully be
collected for analysis beginning in the summer of 2022
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Chapter 7: CONCLUSION
This purpose of this investigation was to examine the patterns of social stratification and
migration among subadults at the archaeological site of Convento in an effort to better
understand the Viejo period of the Casas Grandes region in the Greater Southwest. To
accomplish this, isotopic analysis focusing on strontium isotopes was conducted at the
University of Utah’s ICP-MS facility on 21 subadults (5 from Convento and 16 from the Medio
Period site of Paquimé).
Following analysis, diagenic alteration of bone samples revealed the need to focus on
enamel samples for future investigations considering the level of iron contamination observed.
Even with the iron contamination however, strontium signatures indicate all individuals to have
local origins stripping the possibility of analyzing social stratification and migration between
local and non local subadults. A larger sample size from the Convento assemblage would likely
yield more non local representation considering the presence of non locals identified in adult
assemblages in previous investigations.
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Figure 1: Images depicting Medio Period burial types (Di Peso, 1974)
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Figure 5: Strontium isotope results for this investigation, note the tight concentration of
Convento
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Table 5: Raw data received from the University of Utah Strontium Isotope and ICP-MS facility

Table 6: Strontium isotope signatures for Convento and Paquimé from Offenbecker 2018
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Table 7: Isotopic expectations table from Kamenov et al (2018)
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